Neonatal exposure to benzo[a]pyrene decreases the levels of serum testosterone and histone H3K14 acetylation of the StAR promoter in the testes of SD rats.
Although benzo[a]pyrene (BaP) is an environmental endocrine disrupter, it has been unclear whether neonatal exposure to BaP affects the testosterone level and, if so, whether this influence persists into adulthood. In this present study, we gave neonatal rats (through oral gavages) doses of 0, 5, 10, or 25mg/kg day of BaP in corn oil from postnatal day 1 (PND 1) to PND 7. The rats were sacrificed at PND 8, PND 35, and PND 90. BaP exposure was confirmed through the induction of liver and testis CYP1A1 mRNA expression at PND 8 (i.e., immediately after exposure). The testicular daily sperm production and the sperm counts of the epididymis cauda at PND 90 were significantly lower than those of the control. The serum testosterone levels decreased markedly at PND 8, PND 35, and PND 90 after neonatal BaP exposure relative to those of the control. The mRNA expressions of StAR also decreased relative to those of the control at PND 8, PND 35, and PND 90, although the mRNA expressions of P450c17 and 17β-HSD were suppressed significantly only at PND 8. To further elucidate the mechanism of the persistent decrease in the mRNA expression of StAR, we determined the histone acetylation level in the StAR promoter. The extent of acetylation of H3K14 in the determined region decreased after neonatal exposure to BaP; this phenomenon persisted to the adult stage. Our results indicate that neonatal exposure to BaP damages testosterone production and sperm counts in the long term, possibly as a result of epigenetic regulation in the StAR promoter region.